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Powder Properties of Ferrite Granule and its Evaluation by Compression test of the

Granule Particle Bed: Influence of the Granule Size Distributions

Naoya Koraget, Yusuke Suet, Zhu Nat and Yoshiteru Kanpaft

The evaluation of the powder properties of the granule feed material for ferrite material

production is very important.

The fundamental properties of a powder are the packing

characteristics and the flowability of the particle bed. In this study, we investigated the influence
of the granule size distributions on the void fraction and the angle of repose of the granule
particle bed. We found that the size distributions, which had the minimum values of the void

fraction and the angle of repose.

The compression test of the ferrite granule particle bed was conducted by using a pellet test

machine with the peculiar plunger and vessel.

Our results confirmed the correlations between the powder properties and its compression

characteristics in the granule particle bed.

Key Words : Ferrite Granule, Granule Particle Bed, Gaudin-Schuhmann Distribution,
Void Fraction, Angle of Repose, Compression Test
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Figure 1 Scanning electron micrograph of sample.

193 Hloh (2006%E11H)



Akita University

2 NMTEBE - BB - %K

Table 1 Feed sample used

Sample : Mn-Zn Ferrite granule
Granule density : 2.50 g-cm™
Granule size (volume fraction, -)
Large size  :125~90 um (0.32)
Medium size : 90~63 um (0.33)

Small size :63~38 um (0.35)

Void fraction in particle bed (-)

Large size :0.3834
Medium size : 0.3825
Small size :0.3863

Table 2 Granule size distributions (volume fraction)

Distribution Granule |Distribution Granule
modulus size modulus size
m L M S m L M S

051015 016 069 25057 028 0.15
081024 021 0551271060 027 0.13
101029 024 047 {35070 023 0.07
121034 026 040 [4.1]075 020 0.05
151040 028 032 |4.7{080 0.17 0.03
1.8]046 028 026 |6.8]0.90 0.094 0.006
201049 029 0.22

(L: 125~90 um, M: 90~63 pm, S: 63~38 um)
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Figure 2 Measurement of void fraction.
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Figure 3 Measurement of angle of repose.
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Figure 4 Apparatus of compression test,
(1) Pellet testing machine, (2) Load cell
(3) Load cell indicator,
(4) Differential transformer
(5) Displacement indicator
(6) Plunger, (7) Vessel.

Sample

Figure 5 Plunger and vessel.
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Table 3 Compression test conditions

Applied load 10,000 N
Deforming rate : 0.5 mm-min‘!
Mass of sample : 1.464 g
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Figure 6 Variation of void fraction with distribution
modulus in equation (1).
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Figure 7 Variation of angle of repose with distribution
modulus in equation (1).
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Figure 8 Relationship between void fraction and angle of
repose.
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Figure 9 Photographs of compression product.
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Figure 10 Variation of mass of product with distribution
modulus in equation (1).
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Figure 12 Relationship between angle of repose and mass
of product.

HEMEFHRE

EHBEOEZENERET L S RFHEFMIAEICED 556
DEEZ LD,

4 # E

KRR THE7 = 74 MEROKNFRAGHRTBORTAMK
BIUHRBHCRIZTEEL Y » ¥V SR TAK L BEMED
AELFEARIC L B LEBADHEICL > TITE» ke S HICH
RRLTRE o EfERB I X 2 ERVOREETREY, Thooh
Rtk & OB R AT R, UTOMAEAEE:,

1) 7254 PERICR, MTBORMRLLEAER/ MY
BRTESGOEH RO O m=1.0~1.2 »HELL,
COEERTAMLEREMDP RSB B L Edbh- s,
F/, ZRRELEAOMICHREEE RwWiEd o Lncx
726

2) 7= rBRERONTRANED CRLUKHETH
BT X 2N ORERHERST 5 T &L THEMRIEROHR
T OB R ERR S & OEHEN AT N 5O TR
OBIET X FERFOE B aJEE N H B,

3) AMFTicBI IERAREICL VBN EROERER,
HNFBOZEMES L CLERORDE & & ITEnT 28R
MEWIEH T,

4 3 rLAESERNAES T, AERABSDETHIARE
WREBRICLY, NTROHFORLE 7 254 NER oK
A RE T & BREEEE R L 7,

fERELS
m: R OFETEE O]
m, . EfAER Y E R ' ()
M:RTAER G
Q: H5LTHESR ®)
vV BENERE (em®
x - BRI TR (xm)
X - BRARBERIRI T2 : (em)
e . ZERR S)
¢,  KEH (rad)
0, - BRI (g=cm™®
ov: ¥y TEE {(geem™®

BENH

D #E—EF, WAER, MERR (2002) © AP RF <8
$ 1%, BFITIZFHEL, p.40.

2) WAERE, /\KE, EOREE, KEEF (1984) @ 3 BAEK
ElT 7 v 5 o REFBOZEMBOME, (LFLFRXE,
10, 721-727.

3 WAER, THHAE, RE)IE, KEHS (1985) : KD
MDdBERGHF 7 v 5 L FREBOZERR, {LF T ¥Em
SCEE, 11, 438-443.

4 #ARERE, REHS (1985) : WMENMD & 2 MHEMIKTY
Ki¥ 7 v 8 A REEOEMEBME, METFEREE, 22, 612-
617.

5 RIFEE (1965 : MR OREREORE - ZEH BT
BEBREIC>WT —, HETHEIIRAEE, 2, 179-188.

F19% HELLT (006F11H)





